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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 

Jawaharlal Nehru 
Step Out From the Old to the New 
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NATIONAL FOREWORD 

This Indian Standard (First Revision) which is identical with ISO/IEC 1863 : 1990 'Information 
processing — 9-track, 12,7 mm (0,5 in) wide magnetic tape for information interchange using NRZ1 
at 32 ftpmm (800 ftpi) — 32 cpmm (800 cpi)' issued by the International Organization for 
Standardization (ISO) and International Electrotechnical Commission (IEC) jointly was adopted by the 
Bureau of Indian Standards on the recommendations of the Computer Hardware Sectional Committee 
and approval of the Electronics and Information Technology Division Council. 

This standard was originally published in 1 986 and was identical with ISO/IEC 1 863 :1 976 and has now 
been revised to align it with the latest ISO/IEC Publication. 

The text of the IEC Standard has been approved as suitable for publication as an Indian Standard 
without deviations. Certain conventions are, however, not identical to those used in the Indian Standards. 
Attention is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should be 
read as 'Indian Standard'. 

b) Comma ( , ) has been used as a decimal marker while in Indian Standards, the current practice 
is to use a point ( . ) as the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian Standards 
also exist. The corresponding Indian Standards which are to be substituted in their places are listed 
below along with their degree of equivalence for the editions indicated: 



ISO 



International Standard 
646 



Information 

7-bit coded 

information 



1991 
processing — ISO 
character set for 
interchange 

ISO 1001 : 1986 Information 
processing — File structure and 
labelling of magnetic tapes for 
information interchange 

ISO 2022 : 1994 Information 
processing — ISO 7-bit and 8-bit 
coded character sets — Coded 
extension techniques 

ISO 4873 : 1991 Information 
processing — ISO 8-bit code for 
information interchange — Structure 
and rules for implementation 



Corresponding Indian Standard 

IS 1 031 5 : 1 997 7-bit coded character 
set for information interchange 
(first revision) 

IS 11419 : 1992 Magnetic tape 
labelling and file structure and 
labelling of magnetic tapes for 
information processing (first revision) 

IS 12326 : 2005 7-bit and 8-bit 
coded character sets — Code 
extension techniques 

IS 10401 : 1998 8-bit coded character 
set for information interchange 
(first revision) 



Degree of Equivalence 
Identical 



do 



do 



do 



The technical committee responsible for the preparation of this standard has reviewed the provisions of 
the following International Standards and has decided that they are acceptable for use in conjunction 
with this standard: 



International Standard 
ISO 1864: 1985 

ISO 8064: 1985 



Title 

Information processing — Unrecorded 12.7 mm (0.5 in) wide magnetic 
tape for information interchange — 32 ftpmm (800 ftpi) NRZ1, 126 ftpmm 
(3 200 ftpi) phase encoded and 356 ftpmm (9 042 ftpi) NRZ1 

Information processing — Reels for 12.7 mm (0.5 in) wide magnetic 
tapes — Sizes 16, 18 and 22 
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Indian Standard 

INFORMATION PROCESSING — 9-TRACK, 12.7 mm 

(0.5 in) WIDE MAGNETIC TAPE FOR INFORMATION 

INTERCHANGE USING NRZ1 AT 32 ftpmm 

(800 ftpi) — 32 cpmm (800 cpi) 

( First Revision ) 

Scope 



This International Standard specifies a format and recording 
standard for JHrack, 12,7 mm (0,5 in) magnetic tape to be used 
for data interchange between information processing systems, 
communication systems, and associated equipment utilizing 
the 7-bit coded character set {see ISO 646), its extension in 
ISO 2022 where required, and the 8-bit coded character set 
(see ISO 4873). Magnetic labelling for use on magnetic tape is 
the subject of ISO 1001 . The magnetic tape and reel to be used 
shall conform to ISO 1864 and/or ISO 8064. 

NOTE — Numeric values in the SI and/or Imperial measurement 
system in this International Standard may have been rounded off and 
therefore are consistent with, but not exactly equal to, each other. 
Either system may be used, but the two should be neither intermixed 
nor reconverted. The original design was made using the Imperial 
measurement system. 



3 Definitions 

For the purpose of this International Standard, the following 
definitions apply. 

3.1 magnetic tape: A tape which will accept and retain 
magnetic signals intended for input, output and storage pur- 
poses on computers and associated equipment. 

3.2 reference tape: A tape which has been selected for 
given properties for use in calibration. 

3.3 Master Standard Reference Tape: A reference tape 
selected as a standard for signal amplitude. 

NOTE — A Master Standard Reference Tape has been established by 
the US National Institute for Standards and Technology (NiST). 



2 Normative references 

The following standards contain provisions which, through 
reference in this text, constitute provisions of this International 
Standard. At the time of publication, the editions indicated 
were valid. All standards are subject to revision, and parties to 
agreements based on this International Standard are encouraged 
to investigate the possibility of applying the most recent 
editions of the standards indicated below. Members of IEC and 
ISO maintain registers of currently valid International 
Standards. 



ISO 646 : 1983, Information processing 
character set for information interchange. 



ISO 7-bit coded 



ISO 1001 : 1986, Information processing — File structure and 
labelling of magnetic tapes for information interchange. 

ISO 1864 : 1985, Information processing — Unrecorded 
12,7 mm (0,5 in) wide magnetic tape for information inter- 
change - 32 ftpmm (800 ftpi) NRZ1, 126 ftpmm (3 200 ftpi) 
phase encoded and 356 ftpmm (9 042 ftpi), NRZ1. 

ISO 2022 : 1986, Information processing — ISO 7-bit and 8-bit 
coded character sets — Coded extension techniques. 

ISO 4873 : 1986, Informatiom processing - ISO 8-bit code for 
information interchange — Structure and rules for implemen- 
tation. 

ISO 8064 : 1985; Information processing — Reels for 12,7 mm 
(0,5 in) wide magnetic tapes — Sizes 16, 18 and 22. 



3 .4 Secondary Standard Reference Tape : A tape the per- 
formance of which is known and stated in relation to that of the 
Master Standard Reference Tape. 

NOTE — Secondary Standard Reference Tapes are available from 
NIST (Office of Standard Reference Materials, Room B 311, Chemistry 
Building, NIST, Gaithersburg, Md 20899, USA) under part number 
SRM3200. 

It is intended that these be used for calibration of tertiary tapes for use 
in routine calibration. 

3.5 Typical Field: In the plot of Average Signal Amplitude 
against recording field at the specified flux transition density, 
the Typical Field is the minimum field that causes an average 
Signal Amplitude equal to 95 % of the Maximum Average 
Signal Amplitude. 

3.6 Reference Field: The Typical Field of the Master Stan- 
dard Reference Tape at the specified recording density. 

3.7 Standard Reference Amplitude: The average peak- 
to-peak signal amplitude derived from the Master Standard 
Reference Tape on the NIST measurement system under the 
recording conditions specified in 5.6.1. 

3.8 reference edge: The edge further from an observer 
when a tape is lying flat with the magnetic su; face uppermost 
and the direction of movement for recording is from left to 
right. 
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3.9 in contact: An operating condition in which the 
magnetic surface of a tape is in contact with a magnetic head. 

3.10 track: A longitudinal area on the tape along which a 
series of magnetic signals may be recorded. 

3.11 row: Nine transversely related locations (one in each 
track) in which bits are recorded. 

3.12 physical recording density: The number of recorded 
flux transitions per unit length of track [ftpmm (ftp!)]. 

3.13 data density: The number of data characters stored 
per unit length of tape [cpmm (cpi)]. 

3.14 skew : Within a row, the maximum displacement of any 
location from any other location measured as the distance be- 
tween two perpendiculars to the reference edge through said 
locations. 



4 General requirements 

4.1 Operating environment 

Tapes used for data interchange shall be operated under the 
following conditions: 

- temperature: 16 °C to 32 °C (60 °F to 90 °F) ; 

- relative humidity: 20 % to 80 % ; 

- wet bulb temperature: not greater than 25 °C (78 °F). 

Conditioning before operating: If a tape has been exposed 
during storage and/or transportation to conditions outside the 
above values, it should be conditioned for a period of 2 h to 
12 h depending upon the extent of exposure. 

4.2 Storage and transportation 

The recommendations for storage and transportation environ- 
ment are specified in annex C. 

Responsibility for ensuring that adequate precautions against 
damage are taken during shipment shall be with the sender (see 
annex C). 

4.3 Wind tension 

For interchange, the tape winding tension shall be between 
2,0 N and 3,6 N (7 ozf to 13 ozf). 



5 Recording 

5.1 Method of recording 

The "non return to zero change-on-ones recording" (NRZ1) 
method of recording shall be used where a ONE is represented 
by a change of direction of longitudinal magnetization. 

5.2 Density of recording 

The nominal density shall be designated by 32 ftpmm (800 ftpi). 
The actual density shall be 31,5 ftpmm (800 ftpi). The resulting 
nominal flux transition spacing is 31,75 um (1 250 uin). 



5.3 Average flux transition spacing 

The average flux transition spacing shall be within ± 3 % of 
31,75 um (1 250 uin). This average shall be measured over a 
minimum of 1,2 x 10 s successive flux transitions, at the ex- 
tremes of operating conditions, by reading a tape that has been 
continuously and evenly recorded at 31,5 ftpmm (800 ftpi) in 
phase in all tracks. 

5.4 Instantaneous flux transition spacing 

The instantaneous spacing between flux transitions may be in- 
fluenced by the reading and writing processes, the pattern 
recorded (pulse crowding effects) and other factors. 
Measurements are taken from leading edge to leading edge of 
flux transitions. 

The following conditions shall all be met. 

a) The spacing between the first detected bits of suc- 
cessive rows shall be greater than 22,9 um (900 uin); 

b) The spacing between the first detected bit and the last 
detected bit of a row shall be less than 10,8 um (425 uin); 

c) There shall be a minimum apparent spacing between 
any bits of successive rows of 11,2 um (440 uin). 

5.5 Static skew 

The static skew shall be less than 3,81 um (150 uin). This con- 
dition is required to be satisfied for both flux transition polarities. 

5.6 Signal amplitude 

5.6.1 Standard Reference Amplitude 

The Standard Reference Amplitude is the average peak-to-peak 
signal amplitude derived from the Master Standard Reference 
Tape on the qualified measurement system at the density of 
32 ftpmm (800 ftpi) and^he recording current I, of 2,1 x /,. 

The signal amplitude shall be averaged over 4 000 flux tran- 
sitions, and shall be measured on the read-while-write pass. 
The reference current / f is the minimum current which 
produces the Reference Field. 

5.6.2 Average signal amplitude 

The average peak-to-peak output signal amplitude of an inter- 
changed tape at 32 ftpmm (800 ftpi) shall be between 70 % and 
115 % of the Standard Reference Amplitude. 

Averaging shall be done over a minimum of 4 000 flux tran- 
sitions which, for the interchange tape, may be segmented into 
blocks. Averaging shall be done on the first read pass after 
interchange. 

5.6.3 Maximum signal amplitude 

An interchanged tape shall contain no flux transition the base- 
to-peak signal amplitude of which exceeds 120 % of one-half 
the Standard Reference Amplitude on the first read pass after 
interchange. 
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5.6.4 Minimum signal amplitude 

An interchanged tape shall contain no flux transition the base- 
to-peak signal amplitude of which is less than 35 % of one-hatf 
the Standard Reference Amplitude on the first read pass after 
interchange. 

5.7 Erasure 

5.7.1 Erase direction 

When erased, the rim end of the erased area of the tape shall be 
magnetized so that it is a North-seeking pole and the hub end 
of the erased area is a South-seeking pole (see annex B). 

5.7.2 Erase width 

The full width of the tape shall be d.c.-erased in the direction 
specified in 5.7.1. 

5.7.3 Residual signal 

The tape shall be erased so that any residual signals, including 
NRZ1 at 32 ftpmm (800 ftpi) and 356 ftpmm (9 042 ftpi) and 
phase encoding at 126 ftpmm (3 200 ftpi) are less than 4 % of 
the Standard Reference Amplitude at 32 ftpmm (800 ftpi). 



6 Track configuration 

6.1 Number of tracks 

There shall be nine tracks. 

6.2 Track identification 

Tracks shall be numbered consecutively beginning at the 
reference edge with track 1 (see figure 1). 

6.3 Track positions 

The distance from the centrelines of the tracks to the reference 
edge shall be 

Track 1 : 0,74 mm (0,029 in) 
Track 2: 2,13 mm (0,084 in) 
Track 3: 3,53 mm (0,139 in) 
Track 4 : 4,93 mm (0,194 in) 
Track 5: 6,32 mm (0,249 in) 
Track 6: 7,72 mm (0,304 in) 
Track 7: 9,12 mm (0,359 in) 
TrackS: 10,52 mm (0,414 in) 
Track 9: 11,91 mm (0,469 in) 

The tolerance shall be ± 0,06 mm (0,003 in) for all tracks. 

6.4 Track width 

The width of a written track shall be 
1,09 mm min. (0,043 in min.) 



7 Data representation 

7.1 Coded representation of characters 

Characters shall be represented by means of the 7-bit coded 
character set (see ISO 646), the 8-bit coded character set (see 
ISO 4873) or, where required, of an extension of the 7-bit 
coded character set (see ISO 2022). 

The bit-to-track allocation shall be as follows: 



7.1.1 7-bit coded characters 



Binary weight 


20 


21 


22 


23 


2* 


25 


28 


- 


- 


Bit designation 


*l 


b 2 


ba 


b 4 


»»5 


be 


b? 


- 


P 


Track 


2 


8 


1 


9 


3 


5 


6 


7 


4 



Track 7 shall always be recorded with bit ZERO. Bit P in track 4 
shall be the parity bit. The parity shall be odd. 

7.1.2 8-bit coded characters 



Binary weight 


2» 


21 


22 


23 


2< 


26 


26 


27 


- 


Bit designation 


bt 


b 2 


b3 


b 4 


bs 


be 


by 


be 


P 


Track 


2 


8 


1 


9 


3 


5 


6 


7 


4 



Bit P in track 4 shall be the parity bit. The parity shall be odd. 



7.2 Representation of binary data 

When the coding method requires it, the coded representations 
recorded in data rows shall be regarded as a set of bit positions, 
each containing a bit, which can be either a ZERO or a ONE. 

The binary weights, bit designations and track allocation shall 
be given in 7.1. 



8 Format of the tape 

8.1 Block structure 

All data blocks shall consist of a data portion followed by a 
Cyclic Redundancy Check character (CRC) and a Longitudinal 
Redundancy Check character (LRC). 

8.2 Length of the data portion 

The data portion of a data block shall consist of at least 18 
characters and at most of 2 048 characters. However, larger 
blocks may be used by agreement between the interchanging 
parties. 

8.3 Cyclic Redundancy Check character (CRC) 

The Cyclic Redundancy Check character, CRC, shall be 
hardware-generated by shifting serially the relevant bits as 
specified in annex A through a 9-bit shift register described by 
the generator polynominal 

X9 + X6 + X5 + X* + X3 + 1 
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8.4 Longitudinal Redundancy Check character 
(LRC) 

The Longitudinal Redundancy Check character, LRC, shall 
have a ONE in all tracks in which the longitudinal count would 
otherwise be odd, else a ZERO. 

8.5 Gaps 

8.5.1 Initial gap 

Between the hub end of the BOT marker and the first recorded 
character of the first block there shall be a gap with a length of 
76 mm min. (3 in min.) and 7 600 mm max. (300 in max.). It 
shall be erased in accordance with 5.7. 

8.5.2 Interblock gap 

The length of interblock gaps shall be 

— 15 mm nom. (0,6 in nom.) 

— 12,7 mm min. (0,5 in min.) 

— 7 600 mm max. (300 in max.). 

This gap shall be erased in accordance with 5.7. The actual gap 
length depends on the number of consecutive erase instruc- 
tions. 



3.6 Tape Mark 

The Tape Mark shal be a control block comprising 

— a row with ONEs in tracks 2, 3 and 8 and erasure in 
tracks 1, 4, 5, 6, 7 and 9; 

— a CRC gap; 

— a CRC character containing only ZEROs; 

— an LCR gap; 

— an LCR character. 

A Tape Mark shall be separated from other blocks by an inter- 
block gap. The use of Tape Marks is specified in ISO 1001. 

9 Quality of recording for data interchange 

Tape shall not be used for data interchange where the number 
of gaps which have been elongated due to erase instructions 
exceed two in number or 0,5 % of the total number of blocks 
written, whichever is the larger. 

No permanent parity errors whilst writing are permissible in the 
data to be interchanged. 



8.5.3 CRC gap 

There shall be a gap of 0,127 mm ± 0,013 mm (0,005 in 
± 0,000 5 in) between the last recorded data character and the 
CRC. 

8.5.4 LRC gap 

There shall be a gap of 0,127 mm ± 0,013 mm (0,005 in 
± 0,000 5 in) between the CRC and the LRC characters. 



10 Erasure of ID bursts 

The use of tapes recorded at 63 cpmm (1 600 cpi) and 
246 cpmm (6 250 cpi) for recording at 32 cpmm (800 cpi) 
presents a difficulty in that the identification burst on such a 
tape extends from a minimum of 43,2 mm (1,7 in) before the 
trailing edge of the BOT marker. To ensure proper working of 
the 32 cpmm (800 cpi) system, it is necessary for the burst to be 
erased, either by the system itself or by bulk erasure. 
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7 600 mm max. 
(0.5 In to 300 In) 
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7 600 mm max. 

In to 300 In] 



Reference 
edge 




1 


m* 


2 


mm 


3 


*a 


4 


mm 


5 


«« 


6 


«* 


7 


• ft 


S 


MS 


9 


»» 



WMMMMmMMto&WtKH. 

"BIB MNWffffnKUsi 

MMMMMMMMMMMMM 

RHWMnVfflMfllnlfllfll 
MMMmMMMMMMMMM 
MMMMM99MMH9fiM 

MMMMMWUXMHWtMtMWi 
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CRC 
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-•- Forward tape motion 

— Resultant recording direction 



Note - Tape Is shown with magnetic surface towards observer. Read-write head on 
same side as magnetic surface. 



Figure 1 - Track layout 
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Annex A 

(normative) 

CRC register 



A.1 Generation 

Consider the contents of a 9-position register to be C t to C 9 
with the following track assignments: 

Register positron: C t C 2 C 3 C 4 C 5 C 6 C 7 C 8 C 9 
Track number: 476539182 

The CRC character shall be derived as follows: 

a) all data rows in the block are added to the CRC register 
without carry (exclusive OR); 

b) between additions, the CRC register is shifted by one 
position: C, to C 2 , etc., and C 9 to Cy] 

c) if shifting will cause C y to contain ONE, then the bits 
being shifted into positions C* C5, C& and C 7 are inverted; 

d) after the bits of last data character have been added, if 
shifting will cause C, to become ONE, then the CRC register 
is shifted once more in accordance with b) and c) ; 

e) to write the CRC character on tape, the contents of all 
positions except C 4 and C 6 are inverted. The parity of the 
CRC character will be odd if the number of data characters 
within the block is even, and even if the number of data 
characters within the block is odd. The CRC character may 
contain only ZEROs, in which case the number of data 
characters is odd. 



A.2 CRC register 

When reading, the CRC register is controlled as it was for 
writing until the last data character has been added and the 
final shift made. The CRC character on tape is then added to 
the register. 

To test for an error, the register is read out inverting all pos- 
itions except C 4 and C 6 . If the masked output of any position is 
a ONE, an error has been detected. 



To determine whether the errors occurred in a single track, and 
if so, which, an error pattern (EP) must be generated. This 
pattern must then be compared with the error indicating 
pattern in the CRC register. 

Consider the contents of a 9-position EP register to be £", to £9 
corresponding to C t to C 9 of the CRC register. The error 
pattern may be constructed as follows: 

a) whenever a character parity error is detected for a data 
character or for the CRC character, a ONE is added without 
carry to E 9 (exclusive OR) ; 

b) between the reading of characters, the EP register is 
shifted by one position : £, to E 2 , etc., and E 9 to £", ; 

c) if shifting will cause £", to contain ONE, then the bits 
being shifted into positions £4, E& E 6 and £7 are inverted. 

To determine the^rack in error, a series of comparisons is made 
between the contents of the EP register and the CRC register. 
The CRC register, read out through the mask which inverts all 
positions except C 4 and C 6 is compared with the EP register. 

The first comparison is direct: Ey to Cy, E 2 to C 2 , etc. If all pos- 
itions match, the error was in the track associated with C 9 
(track 2). 

The CRC register is then shifted once, according to A.1 b) and 
A.1 c) between each comparison. This is continued until a 
match is obtained or until a maximum of nine comparisons 
(eight shifts) have been made. The track in error corresponds to 
C 9 through Cy for a match on the first through ninth com- 
parison respectively. 

There are two conditions for the final contents of the CRC 
register for which an uncorrectable error has been detected and 
for which an incorrect track-in-error indication will be obtained 
if comparisons are made. These are as follows: 

a) Cy to C 9 contain ZEROs; 

b) C 4 to C 6 contain ZEROs, all other positions containing 
ONEs (the read-out mask). 

If a track-in-error indication is obtained, the error block may be 
re-read. The output of the track in error is then inverted 
whenever the parity of a character is incorrect. 



6 
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Annex B 

(informative) 

Determination of the erase magnetic field direction 



B.1 Principle B.2 Method of test 

The beginnings of a correctly erased tape must exhibit a North* A section of the erased area of the tape shall be cut in such a 

seeking pole (see 5.7.1 ). When the point of a compass needle way that the end toward the rim end of the tape is identifiable, 

which normally indicates North is placed in close proximity to This end of the cut section is brought as close as possible to the 

the rim end of a correctly erased tape, the needle will be compass needle and the presence or absence of deflection of 

deflected away from the tape. the needle away from the tape is determined. 
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Annex C 

(informative) 

Storage and transportation 



C.1 Environment 

It is recommended that during storage and transportation the 
tapes are kept within the following conditions : 

temperature: 5 °C to 32 °C (40°F to 90 °F> 
relative humidity: 20 % to 80 % 
wet bulb temperature: not greater than 26 °C (80 °F) 
There shall be no condensation on the tape. 

C.2 Hazards 

Transportation of data-bearing magnetic tape involves three 
basic potential hazards: 

C.2.1 Impact loads and vibrations during 
transportation 

Those forces which could cause damage to the reel, or move- 
ment within the tape pack, with consequential loss of wind 
tension. 

Recommendations 

a) The free end of the tape should be secured to prevent 
any tendency to unwind. 

b) A rigid plastic container free from dust or other ex- 
traneous matter should be used. 

c) The plastic container(s) should be fitted into a rigid box 
containing adequate shock absorbent material. 



d) The final box should have a clean interior and a lid con- 
struction that provides sufficient sealing to prevent the 
ingress of dirt and water. 

e) The orientation of the reels within the final box should 
be such that their axes are horizontal. 

f) The final box should be clearly marked to indicate its 
correct orientation. 



C.2.2 Extremes of temperature and humidity 

Those extremes which could set up stresses within the body of 
the tape. 

Recommendations 

a) Extreme changes in temperature and humidity should 
be avoided wherever possible. 

b) When a tape is received it should be conditioned in the 
operating environment (see 4.1) for a period of 2 h to 12 h 
depending upon the extent of exposure to conditions out- 
side the operating environment. 

C.2.3 Effects of stray magnetic field 

Those effects which would possibly cause corruption of data. 

Recommendation 

A nominal spacing of not less than 80 mm {3.15 in) should 
exist between the magnetic tape reel and the outer surface 
of the final container, in which case it is considered that the 
risk of corruption will be negligible. 
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Western : Manakalaya, E9 MIDC, Marol, Andheri (East) [2832 9295,2832 7858 

MUMBAI 400 093 L2832 7891 , 2832 7892 

Branches: AHMEDABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. 
FARIDABAD. GHAZIABAD. GUWAHATI. HYDERABAD. JAIPUR. KANPUR. 
LUCKNOW. NAGPUR. - PARWANOO. PATNA. PUNE. RAJKOT. 
TH1RUVANANTHAPURAM.VISAKHAPATNAM. 
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